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Opportunistic infections resulting from
AIDS remain a leading cause of premature
death in the United States. More than 400000
people have died ofAIDS-related complica-
tions, and more than 250000 adults and chil-
dren are living with AIDS.' An additional
630000 to 900000 people are infected with
HIV but have not yet developed the condi-
tions required for a diagnosis of AIDS.2
Worldwide, the problems of HIV infection
and AIDS are even greater.3'4 Anti-retroviral
treatments for HIV disease can improve qual-
ity of life and delay AIDS-related deaths5'6;
despite these advances, however, there is cur-
rently no cure or vaccine for HIV infection.
Thus, the best way to prevent infection is to
avoid behaviors that result in contact with the
blood, semen, or vaginal fluids of an HIV-
infected individual.7'8

HIV counseling and testing (HIV-CT) is
the largest and most costly HIV prevention
effort in the United States. Expanded use of
HIV-CT as a prevention strategy has also
been advocated in developing countries.9 The
primary objectives of the HIV-CT system are
(1) to provide an opportunity for persons to
learn their HIV serostatus and, if infected, to
obtain referrals for medical and psychosocial
care, and (2) to provide counseling so that
clients might change their behavior to avoid
infection or, if already infected, to avoid
transmitting the virus to others.'0 To achieve
the latter objective, the Centers for Disease
Control and Prevention (CDC) recommends
a client-centered counseling approach,
including personalized risk assessment,
development of a personalized risk reduction
plan, and referrals appropriate to the client's
test results.'0 In this article we focus on the
effectiveness of HIV-CT in achieving this
objective.

As of 1992, approximately 60 million
Americans (one third ofthe adult population)
had been tested for HIV antibodies' 1,12; 50%
of the tests were performed at publicly

funded sites."3 From 1989 to 1995, more than
2 million people were tested annually at pub-
lic sites, with 1 million people tested for the
first time each year.'3'14 A cost-benefit analy-
sis of the CDC's national HIV-CT program'5
revealed that over $100 million is allocated
annually by the CDC to more than 5000 sites
across the United States and its territories.16
Clearly, HIV-CT provides an opportunity to
perform individualized HIV risk behavior
interventions with more people than any
other single HIV prevention program. It is
crucial that such a widespread and costly pro-
gram fulfill its purpose and that its effective-
ness be evaluated.

Previous reviews of the HIV-CT litera-
ture have concluded that couples who are
serodiscordant for HIM when tested and coun-
seled together, reduce their risk behavior, but
that the effects of HIV-CT on sexual risk
behavior in other groups remain largely uncer-
tain because of inconsistencies in study out-
comes.16-22 However, the most recent compre-
hensive review of studies examining the
effects ofHIV-CT on HIV risk behavior19 was
published more than 7 years ago, and new
data are now available. Moreover, confidence
in the conclusions of earlier reviews is limited
because they were guided by qualitative inter-
pretations rather than empirical synthesis.2324

In this article we present a comprehen-
sive meta-analytic review of the effects of
HIV-CT on sexual behavior that places the
participants at risk for HIV infection. We
focused exclusively on sexual behavior
because sexual behavior remains the primary
vector for transmission of HIV' and because
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we wanted a sample of study outcomes that
were conceptually and methodologically simi-
lar. We excluded unpublished data (e.g., con-
ference abstracts, doctoral dissertations) for 2
reasons. First, because the published reports
included many nonsignificant findings, we
reasoned that ifa publication bias does exist in
the HIV-CT literature, it is probably based
more on methodological quality than on the
pattern ofresults. Second, most data contained
in conference abstracts were subsequently
published in the peer-reviewed literature.

Previous narrative reviews and the risk
reduction goals ofHIV-CT led to the hypoth-
eses that study participants who received an
HIV-positive test result, individually or with a
partner, would exhibit greater risk reduction
than HIV-negative participants, who, in turn,
would exhibit greater risk reduction than
untested participants. We tested this hypothe-
sis and, in addition, hypotheses about moder-
ating variables that might explain variations
in effect sizes across studies.

Methods

Sample ofStudies

Studies were identified through 3 meth-
ods: (1) computer searches ofMEDLINE and
PsycLIT databases from January 1985 (the
year that HIV antibody testing was approved
for public use) through June 1997, using com-
binations of the key words AIDS, HIV< test*
(the asterisk indicates a wildcard operator;
i.e., all terms starting with test were retrieved),
counseling, serodiagnosis, serostatus, sex*,
and behavior; (2) manual searches ofthejour-
nals AIDS, AIDS Care, AIDS Education and
Prevention, American Journal ofPublic
Health, Health Psychology, Journal of the
American Medical Association, and Sexually
Transmitted Diseases for the years 1985
through 1997; and (3) inspection of the refer-
ence lists of all identified articles. The latter
method was repeated until all potentially rele-
vant articles from these sources were identified.

Identified studies were included if they
provided (1) assessment of when, relative to
data collection, participants underwent HIV-
CT; (2) sexual behavior outcome data or a
proxy measure (e.g., sexually transmitted dis-
ease [STD] incidence); (3) 2 or more assess-
ments with the same participants, to allow
examination of behavior change over time;
and (4) summary or inferential statistics suffl-
cient for the calculation ofwithin-group effect
sizes. Thirty-four studies met criteria 1
through 3. With regard to criterion 4, two
studies 25,26 were excluded because they pro-
vided neither the significance level for the rel-
evant within-group comparison nor other data

needed to make the comparisons. Finally,
when more than 1 study presented data from
the same participants, only the study with the
most direct examination ofthe effects ofHIV-
CT was included; this criterion resulted in the
exclusion of 6 studies.2732

Study Characteristics Coded

Study characteristics were coded with 2
goals in mind: description and explanation.
Characteristics that described the studies
were year ofpublication, dates of data collec-
tion, and geographic location (city, state, and
country). Characteristics that described the
participants were educational attainment (in
years); race/ethnicity (proportion White,
African American, and Latino, or interna-
tional sample); sexual orientation (proportion
heterosexual, homosexual, bisexual); and
identified risk group (men who have sex with
men, injection drug users, socially or eco-
nomically disadvantaged group, in HIV-
endemic area or not).

Characteristics that provided information
about the predictor variables were number of
participants who were tested, number who
received a positive test result for HIV, number
who received a negative test result for HIF and
number who were untested. Characteristics of
counseling that were coded were presence or
absence of personalized risk assessment;
inclusion of information about transmission
routes; inclusion of information about preven-
tive behavior; explanation of HIV antibody
testing; education about proper condom use;
peer group discussion; partner notification;
and number of minutes of pretest and posttest
counseling. Characteristics related to the sex-
ual risk behavior outcome variables were level
of measurement (categorical, ordinal, ratio);
type of risk behavior (number of sexual part-
ners, condom use, unprotected intercourse,
proxy measure); and length of reporting
period (in days). Finally, potential moderators
ofstudy effect sizes were coded: sex ofpartici-
pants (proportion female); average age of par-
ticipants (in years); volition for HIV-CT
(sought HIV-CT, accepted HIV-CT as part ofa
study, or mandated to receive HIV-CT); HIV
seroprevalence in sample (number of infected
participants divided by the total number of
participants); attrition rate (proportion of par-
ticipants who did not return for the follow-up
assessment); and length offollow-up (in days).

All study characteristics were coded
independently by 2 raters. Reliability of the
coding was evaluated for each category by
computing K values for interrater agreement
across all studies33; K values ranged from
0.81 to 1.00 (median = 0.97). Lower inter-
rater reliability resulted from categories con-
taining values that had to be estimated for

some studies (e.g., length of follow-up in
days). Discrepancies in coding were resolved
by discussion and further examination of the
studies.

Computation andAnalysis ofEffect Sizes

The effect size used in this investigation
was d, the standardized mean difference
index,34 which was computed from sexual
risk behavior data from before and after HIV-
CT. The effect size d can range from zero to
plus or minus any number of standard devia-
tions, depending on the direction and magni-
tude of the effect. Conventionally speaking,
an effect size of ±0.20 is "small," a value of
±0.50 is "medium," and values exceeding
±0.80 are "large."35 As in the case of most
meta-analyses of intervention studies, effect
sizes were expressed in such a way that posi-
tive effect sizes indicated reductions in sexual
risk behavior.

Effect sizes were calculated on the basis
of means and standard deviations, or if these
were not available, on the basis of propor-
tions or other data (e.g., n and F, t, or X2 val-
ues). If only n's and significance levels were
presented, this information was used to esti-
mate effect sizes. We used the pooled stan-
dard deviation in cases where only the mean
and standard deviation were presented. Com-
pared with the use ofpaired observations, use
of the pooled standard deviation results in
effect sizes that may be biased toward zero.
When authors reported dichotomous out-
comes, such as the proportion of participants
who engaged in unprotected sex during spec-
ified periods before and after the counseling
and testing, we treated the proportions as
means and derived the pooled standard devia-
tion by following commonly available equa-
tions.34 3639A correction for bias due to sam-
ple size was applied to the calculated effect
sizes, resulting in the effect size statistic d
used for analysis.36

For each study, within-group effect sizes
were computed separately for each sexual
behavior outcome for each group (HIV-posi-
tive, HIV-negative, and untested participants;
serodiscordant couples; and mixed samples).
Effect sizes for serodiscordant couples and
mixed samples were calculated separately
because these 2 groups differ from the other
3 (i.e., each effect size includes data from
both HIV-positive and HIV-negative partici-
pants). If a study offered more than 1 follow-
up assessment of intervention effectiveness,
data from the first follow-up assessment were
used. This strategy resulted in a set of 106
effect sizes. When a study yielded more than
1 effect size for the same outcome in the
same serostatus group, these effect sizes were
averaged, reducing the number of effect sizes
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in the data set to 73. Thus, to avoid violating
the assumption of independence of effect
sizes, each participant was included in only 1
effect size for each outcome.

Analyses followed fixed-effects proce-
dures,39 which assign greater weight to effect
sizes from larger studies on the assumption
that larger sample sizes provide more reliable
outcomes. The weighted mean effect size, d+,
is an average of the individual studies' effect
sizes weighted by the inverse of their variance
(i.e., sample size). To determine whether mod-
els implied by weighted mean effect sizes
describe studies' effect sizes correctly, a homo-
geneity-of-variance statistic, Q, was com-
puted.39 Q has an approximate X2 distribution
with degrees of freedom equal to the number
of effect sizes (k) minus 1. A significant Q
indicates that the d+ may not adequately
describe the variability in outcomes in a given
set of studies. Variability in the magnitude of
effect sizes was explained by relating the effect
sizes to the studies' characteristics.

Categorical models, based on analysis of
variance, and continuous models, based on
least squares regression models, were evalu-
ated to test relationships between study charac-
teristics and outcomes. For categorical models,
the homogeneity statistic QB (between-groups
homogeneity) was used to compare d+ across
different groups of studies or participants; a
significant test result indicates group differ-
ences in d,. QB has an approximate X2distribu-
tion with m- I df where m is the number of
classes. Within the classes established by the
groupings in these models, Qwi assesses
whether the d+ for each class i describes the
effects ofthe studies within the class correcty.
Like Q, QW. has an approximate j2distribution
with 1-I df where lis the number ofstudies in
each class i. Homogeneity was evaluated for all
moderator analyses, with a significant homo-
geneity index, QE' indicating that variance
remains unexplained. QE has an approximate
x2 distribution with k-p-1 df wherep is the
number of carriers in the model. Separate
analyses were conducted for each ofthe sexual
behavior outcomes that were typically reported
(i.e., number of partners, condom use, and
unprotected intercourse).

Sensitivity analyses were conducted by
computing fail-safe n's for group differences
found in the primary analyses. The fail-safe n
is the number of additional studies averaging
no difference that it would take to decrease an
observed mean effect size to a particular
value. To compute this statistic in the present
context, we followed Orwin's formulation,40

nfaiI-,fe = k(d+ - dd / dc,

where k is the number of studies in the mean
effect size, d+ is the mean effect size, and dr

is the comparison effect size of interest. In
the present context, the comparison for each
outcome was the observed mean effect size
involving untested participants. The result-
ing fail-safe n's are relatively conservative esti-
mates of the number of studies required to
nullify differences between the 2 mean effect
sizes.

Results

Summary ofMethodological Features of
HIV-CT Studies

Twenty-seven studies,4147 representing
a total of 19 597 participants, met the inclu-
sion criteria. The number of tested partici-
pants in the studies ranged from 14 to 1080;
the number of untested participants ranged
from 12 to 4524. Sixty-eight percent of the
studies reported attrition rates, which ranged
from 5% to 89% (mean= 33%). Nineteen
(70%) of the studies were conducted in
North America, 6 (22%) were conducted in
Africa, and 2 (8%) were conducted in Europe.
Time elapsed prior to the first follow-up
assessment ranged from 16 days to 4 years
(median = 180 days).

Five types of research design appeared
in the sample: (1) cohort studies that com-
pared behavioral data collected before and
after antibody testing was introduced (in
1985) and assessed whether participants had
been tested and, if so, the results (8%); (2)
cohort studies that compared the behavioral
responses of individuals whose blood was
sampled for the study and who chose to be
told their test results and receive counseling
with those of individuals who also had their
blood sampled but chose not to receive their
results (32%; the latter participants were con-
sidered "untested" for the purposes of this
review because they did not learn their test
results or receive counseling); (3) studies that
compared behavioral data collected before
and after testing was conducted among peo-
ple who sought HIV-CT at a testing site, peo-
ple who were offered and accepted testing, or
people in treatment for injection drug use
(44%); (4) studies in which participants (who
did not originally plan to be tested) were ran-
domly assigned to testing or to 1 or more
control groups (12%); and (5) one study that
compared prenotification and postnotifica-
tion data among people who tested HIV-posi-
tive when donating blood and received coun-
seling with their test results (4%). Detailed
study characteristics appear in Table 1.

The studies generally provided little or

no detail about the counseling used. Only 4
studies mentioned the length of counseling
sessions, and 7 studies provided no informa-

tion at all. Although 5 studies supplemented
counseling with other components, including
peer-group discussion,55 videotaped presenta-
4142,5,6tions, 42 and partner counseling,42 53'61 these

reports did not include details of the counsel-
ing procedures. Typically, studies did not
indicate whether procedures adhered to fed-
eral or other HIV-CT guidelines. Because of
the inconsistent amount of information
reported, moderator analyses using character-
istics of counseling could not be conducted.

Outcomes typically assessed were num-
ber of sexual partners, condom use, and
unprotected intercourse. Information about
these variables was obtained via interviews or
self-administered questionnaires with differ-
ent levels of specificity and precision (e.g.,
reporting periods ranged from 10 days to 2
years). Two studies provided data on HIV or
STD incidence.41'6

Primary Analyses

The 73 effect sizes used in the primary
analyses represent data from 6558 tested and
6685 untested participants. Table 2 displays
the effect sizes by behavior, and Figure 1
depicts the results of analyses by behavior
and group.

Unprotected intercourse. Twenty-one
effect sizes were based on unprotected-inter-
course data. As hypothesized, the weighted
mean effect sizes for the HIV-positive group
(d+ = 0.47; 95% confidence interval [CI] =
0.32, 0.61) and the serodiscordant couple
group (d+ = 0.75; 95% CI = 0.59, 0.92)
indicated significant risk reduction, and both
were greater than the weighted mean effect
size for the untested participants (d+ = 0.16;
95% CI = 0.07, 0.25) [QB(i) = 12.67, P <

.001, and QB(1) = 37.23, P < .001, respec-
tively]. Contrary to prediction, however, the
HIV-negative participants (d+= 0.19; 95%
CI = 0.08, 0.31) did not reduce their fre-
quency of unprotected intercourse relative to
untested participants [QB(l) = 0.17, not sig-
nificant (NS)]. Effect sizes in the untested
and HIV-serodiscordant couple groups were
homogeneous. Sensitivity analyses for the
unprotected-intercourse outcome revealed
that it would take 7 studies with null results to
reduce the serodiscordant-couple mean effect
size to the same value as that for the untested
participants, and it would take 10 studies with
null results to reduce the mean effect size for
the HIV-positive individuals to be statistically
equivalent to that ofthe untested participants.

Condom use. Twenty-two effect sizes were
based on condom-use measures. Weighted
mean effect sizes for the HIV-positive group
(d+ = 0.65; 95% CI = 0.42, 0.87) and the
serodiscordant-couple group (d+= 1.31; 95%
CI = 1.14, 1.48) were positive, significant,
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TABLE 1-Characteristics of Studies Included in a Meta-Analysis of 27 Studies of HIV Counseling and Testing (HIV-CT)

Sample Characteristics

Days to
Mean % % Hetero- First

Author (Year) Location Designa n Source Age, y Female sexual Follow-Up

Al.. _ . _ NR 90
100 90
NR 120
100 70
45 16
0 760
0 501
0 180

0 180
0 180

100 90
100 104
100 50
12 365

NR 90
NR 365
NR 180
NR 312
0 365

NR 180
100 180
NR 30

0 730
NR 56
100 180
100 120

0 1460

Note. NR = not reported; IDU = injection drug use; MMTP = methadone maintenance treatment program; MACS = Multicenter AIDS Cohort
Study; STD = sexually transmitted disease.

aStudy designs were as follows: A = cohort study comparing behavioral data collected before and after antibody testing was introduced and
assessing whether participants had been tested and the result; B = cohort study comparing behavioral responses of participants whose
blood was sampled for a study and who chose to receive test results and counseling with those of individuals who also had blood drawn but
who chose not to receive test results; C = study comparing behavioral data collected before and after testing was conducted among people
who sought testing, people who were offered and accepted testing, or people in treatment for injection drug use; D = study in which
participants (who did not originally plan to be tested) were randomly assigned to testing or to a control group; E = study comparing
prenotification and postnotification behavioral data among people who tested HIV-positive when donating blood and received counseling with
their test results.

Allen et al. (1992)41 Kigali, Rwanda C 1666 Prenatal and pediatric clinics 29.0 100
Allen et al. (1992)42 Kigali, Rwanda C (couples) 57 Prenatal and pediatric clinics 32.5 50
Calsyn et al. (1992)43 Seattle, Wash D 313 IDU treatment facility 39.1 32
Casadonte et al. (1990)44 New York, NY B 81 MMTP 37.0 0
Cleary et al. (1991)45 New York, NY E 271 Blood donors 27.0 22
Coates et al. (1 987)46 San Francisco, Calif A 502 Community cohort study NR 0
Doll et al. (1990)47 San Francisco, Calif B 309 Community cohort study 37.0 0
Fox et al. (1 987)48 Baltimore, Md; B 1001 Community cohort study 36.0 0

Washington, DC
van Griensven et al. (1989)49 Amsterdam A 307 Community cohort study 36.0 0
Huggins et al. (1991)50 Pittsburgh, Pa B 155 Community cohort study NR 0
Ickovics et al. (1 994)51 New Haven, Conn C 230 Community health clinics 30.8 100
Jackson et al. (1997)52 Nairobi, Kenya C 556 Trucking company employees 29.0 0
Kamenga et al. (1991)53 Kinshasa, Zaire C (couples) 149 Factory HIV screening program 35.5 50
Landis et al. (1992)"4 Durham and C 57 County health departments 30.0 30

Wake counties, NC
Magura et al. (1990)55 New York, NY C 48 MMTP NR 38
McCusker et al. (1996)"6 Worcester, Mass C 4267 IDU programs and correctional facilities NR 32
MOller et al. (1992)57 Kampala, Uganda C 200 Public HIV-CT site 25.0 33
Nicolosi et al. (1991)58 Northern Italy B 933 Drug treatment centers 25.0 23
Ostrow et al. (1989)59 Chicago, IlIl B 474 MACS 35.5 0
Otten et al. (1 993)60 Miami, Fla C 5522 STD clinic chart review 25.0 27
Padian et al. (1 993)61 San Francisco, Calif C (couples) 144 Various HIV-CT sites 34.0 50
Pickering et al. (1 993)62 The Gambia B 31 Prostitutes at Medical NR 100

Research Council clinics
Schechter et al. (1988)63 Vancouver, BC B 361 Community cohort study NR 0
Wenger et al. (1991)64 Los Angeles, Calif D 370 University health clinic 27.0 33
Wenger et al. (1 992)65 Los Angeles, Calif D 186 STD clinic 23.0 72
Wilson et al. (1996)66 Brooklyn, NY C 808 Gynecology and family planning clinics 30.0 100
Zapka et al. (1991)67 Boston, Mass B 249 Community health center 31.6 0

and homogeneous, and, as predicted, both partners. The weighted mean effect size for the (d+ =-0.17, 95% CI =-0.27, -0.06) and
were greater than the weighted mean effect HIV-positive group was significantly positive among untested participants (d+= -0.05,
size for the untested participants [QB(M) = (d+= 0.34; 95% CI= 0.20,0.47). The weighted 95% CI = -0.09, -0.01). The weighted mean
16.42, P < .001, and QB(l) = 147.43, P < .001, mean effect size for the HIV-negative group effect size for HIV-positive participants was
respectively]. Once again, HIV-negative par- (d+ = 0.20; 95% CI = 0.14, 0.26) was also posi- significantly greater than those for the HIV-
ticipants (d+= 0.05, 95% CI = -0.02, 0.13) tive and significant. Contrary to predictions, negative and untested participants. The dif-
did not increase their condom use more than however, neither the HIV-positive group nor ference between the HIV-negative group
those who were untested (d+ = 0.15, 95% the HIV-negative group exhibited greater and the untested group approached signifi-
CI = 0.08, 0.17) [QB(1) = 3. 10, NS]. Sensi- change than the untested group (d+ = 0.24; cance [QB(1)= 3.53, P =.06]. In the one

tivity analyses for the condom-use outcome 95% CI = 0.17, 0.30). There was significant study presenting data on changes in HIV
revealed that it would take 23 studies with heterogeneity of effect sizes in each group. incidence from before and after HIV-CT, 41
null results to reduce the serodiscordant- There were no data on numbers of sexual part- the effect did not differ from zero (d+= 0.09,
couple mean effect size to the same value as ners from studies of serodiscordant couples. 95% CI= -0.01, 0.17).
that for the untested participants, and it would HIV and STD incidence. Four additional To assess whether studies that con-

take 13 studies with null results to reduce the effect sizes based on HIV and STD incidence tributed only one effect size to the analyses
mean effect size for the HIV-positive individ- data were available from 2 studies.4160 These affected the results, we also conducted analyses
uals to be statistically equivalent to that of the data indicated that the incidence ofSTD infec- by group and behavior, using only matched
untested participants. tion decreased among HIV-positive partici- samples (i.e., using only studies that con-

Number ofsexual partners. Twenty-five pants (d+ = 0.15, 95% CI = 0.04, 0.26) but tributed both an HIV-positive or HIV-nega-
effect sizes were based on number of sexual increased among HIV-negative participants tive and an untested effect size for each out-
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come). The pattern of results was identical to
that from the primary analyses, although
because of lower statistical power, some

group differences did not remain significant.

Moderator Analyses

For each potential moderator of effect
size, analyses were conducted with tested
participants across serostatus groups for each
outcome, and the effects of serostatus were

statistically controlled. The results of these
analyses are shown in Table 3. For each
analysis, significant heterogeneity remained
after application ofthe moderator.

Seroprevalence. Seroprevalence in the
sample was positively associated with risk
reduction in terms of unprotected sex (
[standardized [B weight] = .86, P< .005), but
did not moderate condom use (p= .04, NS)
or number of sexual partners (fi= .02, NS).

Age. The average age ofparticipants was
a significant moderator ofHIV-CT effect size
for condom use. Age was positively associ-
ated with risk reduction in terms of condom
use (,= .25,P < .005), but was not a modera-
tor of unprotected sex = .09, NS) or num-

ber of sexual partners ( = -.14, NS).
Sex. The proportion of female partici-

pants in the samples did not moderate effect
sizes for unprotected intercourse (p = .09,
NS), condom use =-.04, NS), or number
of sexual partners (5 = .17, NS).

Attrition rate. Attrition rate did not mod-
erate effect sizes for unprotected intercourse
(I =-.01, NS), condom use = .05, NS), or

number of sexual partners (i= -.22, NS).

Length offollow-up. Length of time
between receipt of test results and the first
follow-up assessment was positively associ-
ated with effect size for number of sexual
partners (,B = .53, P< .005). However, length
of follow-up was not associated with effect
sizes for condom use (B= -.01, NS) or

unprotected intercourse (p =-.2 1, NS).
Volition for testing. The weighted mean

effect size for unprotected intercourse
among participants who sought testing
(d+ = 0.52, 95% CI = 0.38, 0.65) was larger
than the corresponding effect size among
participants who were offered and accepted
testing as part of a study (d+ = 0.35, 95%
CI = 0.26, 0.45) [QB(M) = 4.09, P < .05].
There were no differences between these 2
groups in effect sizes for condom use or

number of sexual partners.
Injection drug use treatment. For con-

dom use, the weighted mean effect size
among tested participants who were in treat-
ment for injection drug use (d+ = 0.04, 95%
CI= -0.07, 0.15) was not different from zero

and homogeneity was nonsignificant [QW=
1.99, NS]. The weighted mean effect size for
condom use was larger among other partici-
pants (d+= 0.44, 95% CI = 0.35, 0.52) than
among participants in treatment for injection
drug use [QB(1) = 31.52, P < .001]. Partici-
pants who were in treatment for injection
drug use did not modify their level of unpro-
tected intercourse (d+=-0.11, 95% CI=
-0.56, 0.33), whereas participants who were

not in treatment exhibited a significant reduc-
tion in unprotected intercourse (d+= 0.37,
95% CI = 0.29, 0.45) [QB(1) = 4.44, P < .05].

Random-Effects Analyses

In a parallel set of analyses conducted to
test the robustness of our fixed-effects analy-
ses, we also conducted the a priori hypothesis
tests and moderator analyses with random-
effects assumptions.68 Compared with fied-
effects procedures, random-effects proce-

dures generally yield more conservative
results in terms of significance testing. The
pattern of findings remained identical under
random-effects assumptions, with one excep-

tion: for the unprotected-intercourse out-
come, the mean effect size among HIV-posi-
tive participants was no longer different from
that of untested participants. The random-
effects analyses of continuous moderators
yielded the same pattern of results as the
fixed-effects analyses.

Discussion

Overall, HIV-positive participants and
HIV-serodiscordant couples in the 27 studies
examined reduced their frequency of unpro-
tected intercourse and increased their condom
use, relative to HIV-negative and untested par-
ticipants, after receiving HIV counseling and
testing. Furthermore, in 2 studies, HIV-posi-
five participants exhibited reduced STD inci-
dence relative to HIV-negative and untested
participants. These findings indicate that
HIV-CT is an effective secondary HIV pre-
vention strategy; that is, participants who
learned that they were HIV-positive did
reduce their sexual risk behavior, thereby

American Journal of Public Health 1401

TABLE 2-Weighted Mean Effect Size and Related Statistics, by Sexual Risk Behavior and Participants' Serostatus Group,
for 27 Studies of HIV Counseling and Testing

Behavior and Group d. QB 95% Confidence Interval k n Q

Unprotected intercourse
HIV+ 0.47a 45-96 (0.32, 0.61) 5 402 19.2 b
HIV- 0.19 (0.08, 0.31) 7 599 27.94
Discordant couples 0.75a (0-59, 0.92) 2 293C 2.20
Untested 0.16 (0.07, 0.25) 5 939 4.41

Condom use
HIV+ 0.65a 191.56 (0.42, 0.87) 4 160 4.23
HIV- 0.05 (-0.02, 0.13) 9 1238 13.72
Discordant couples 1.31a (1.14,1.48) 3 329c 24.82b
Untested 0.15 (0.08, 0.23) 5 1276 60.74

No. of sexual partners
HIV+ 0.34 3.4 (0.20, 0.47) 5 419 10.03
HIV- 0.20 (0.14, 0.26) 12 2061 66.91b
Untested 0.24 (0.17, 0.30) 8 1691 21.04b

Note. d+ = Mean effect size weighted by sample size (the direction of the effect size for each behavior is such that a positive value reflects a
decrease in risk for HIV infection); QB = between-group homogeneity statistic for mean weighted effect size; k= number of studies
contributing an effect size; QW = within-group homogeneity statistic.

ad+ is greater than that of the untested group (P < .05).
bSignificant at P < .05.
CNumber of couples.
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a b c d
Unprotected Sex

--1-
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No.

- 1.6

- 1.4

- 1.2

-1I

i 3+ -.2

- 0

c d
of Partners

Note. a = HIV-serodiscordant couples; b = HIV-positive participants; c = HIV-negative
participants; d = untested participants.

FIGURE 1-Weighted mean effect size (with 95% confidence interval) for HIV
counseling and testing from 27 published studies, by type of risk
behavior and participants' HIV serostatus group.

decreasing their risk of subsequent reinfec-
tion and their risk ofinfecting others. Partici-
pants who received a negative HIV test
result, however, did not modify their sexual
risk behavior any more than individuals who
did not participate in counseling and testing.
Therefore, HIV-CT does not appear to be an

effective primary prevention strategy.
The finding that HIV-positive partici-

pants reduced their frequency of unprotected
intercourse, relative to untested participants,
was not supported by subsequent random-
effects analysis. This discrepancy may indi-
cate that the significant finding, observed
under fixed-effects assumptions, is not robust.
However, the significant reduction in STD
incidence is additional evidence that HIV-
positive participants did reduce their fre-
quency of unprotected intercourse in addi-
tion to increasing their use of condoms. The
results of all other random-effects analyses
were equivalent to those obtained with fixed-
effects procedures.

Moderator analyses revealed several fac-
tors associated with the variation in study
results, beyond the effects of serostatus group,
for each ofthe major sexual behavior outcomes.
In response to HIV-CT, samples with higher
seroprevalence tended to decrease their fre-
quency of unprotected intercourse more than
did samples with lower seroprevalence. St.
Lawrence et al.69 showed that men living in a
city with a high prevalence of HIV infection

were more likely than men living in a low-
prevalence city to be exposed to HIV preven-

tion messages, to know of others infected
with HIVM and to possess accurate informa-
tion about HIV and AIDS. This increased
awareness may result in heightened percep-

tions of risk and intentions to change behav-
ior, which combine with HIV-CT to result in
risk reduction.

Three participant characteristics moder-
ated the effectiveness of HIV-CT. First, older
samples increased their condom use more

than did younger samples. This finding may
reflect a general trend toward more risk
reduction among older persons, perhaps
because of maturity or stability of relation-
ships, or because actual or perceived control
ofcondom use increases with age.

Second, participants who autonomously
sought HIV-CT reduced their frequency of
unprotected intercourse more than those who
were offered HIV-CT as part of a research
program. Participants who sought testing
may have used testing as part of a risk reduc-
tion plan67'70 or may have been more actively
contemplating behavior change. This finding
also indicates that to gain a better understand-
ing of the effectiveness of HIV-CT, future
studies should be conducted at testing sites
with individuals who are seeking testing;
research with participants who are not seek-
ing testing may not accurately represent the
effects ofHIV-CT as it is implemented. Simi-

larly, studies in which the participants came
from injection drug use treatment programs
did not find significant behavior changes
with regard to condom use or unprotected
intercourse, compared with studies using par-
ticipants from other sources. This result was
anticipated, because the emphasis ofHIV-CT
for participants in injection drug use treat-
ment is often on needle-sharing rather than
sexual behavior. Because sexual contact with
individuals infected with HIV through injec-
tion drug use is a significant source of HIV
infection,' efforts are needed to improve the
sexual risk reduction effects of HIV-CT in
this group.

Finally, studies that had longer follow-
up periods had larger effect sizes for number
of sexual partners. This finding may reflect
the fact that number of sexual partners is an
outcome that is not sensitive to change during
shorter intervals.

A caveat about the results of the moder-
ator analyses is warranted. The heterogeneity
of effect sizes within serostatus groups and
the remaining unexplained variance in the
analysis of continuous moderators suggest
that other moderators would more com-
pletely explain the variation in study out-
comes. We discuss some of these potential
moderators below.

Critique ofthe Literature

Two limitations of the reviewed studies
merit discussion. First, the heterogeneity of
effect sizes and the number ofsignificant mod-
erators suggest that participants' responses to
HIV-CT are multiply determined and com-
plex. However, with only a few exceptions,
HIV-CT studies have not been informed by
theories ofbehavior change, and investigators
have paid little attention to the psychological
factors that may interact with testing to affect
behavior. This atheoretical approach con-
trasts with other contemporary HIV preven-
tion interventions,71 in which researchers typ-
ically examine the effects of an intervention
on theoretical determinants of risk behavior
(e.g., HIV-related skills, perceived social
norms, and intentions for behavior change).
Assessing the hypothesized determinants of
behavior can help to identify mechanisms
of change, is central to the iterative process
of theory-driven research, and can guide the
development and refinement of interventions.

For example, a theoretical firmework that
is often applied to the design and evaluation of
HIV risk reduction interventions is the Informa-
tion-Motivation-Behavioral Skills model of
AIDS preventive behavior.72 According to this
model, the effects of HIV-related information
and risk reduction motivation on sexual
behavior are mediated by the use of specific
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behavioral skills, such as condom negotiation
with a sexual partner and the ability to apply a

condom correctly. Without such behavioral
skills, a well-informed and motivated individ-
ual may find it difficult to modify his or her
sexual risk behavior. Other theoretically rele-
vant factors that may predict behavioral change
in HIV-CT are participants' estimation of their
odds of being infected with HIV73 and partici-
pants' appraisal of and method of coping with
the potential threat of learning that they are

HIV-seropositive.74 Assessing these constructs
before and after HLV-CT would permit stronger
inferences about the effects of the intervention
on these moderators; HIV-CT procedures
could then be modified to produce a greater
impact on behavior.

In this meta-analysis, volition for testing
and injection drug use treatment status were
the only moderators that could be construed
as proxies for psychological factors, but both
are sample characteristics that remained con-

sistent throughout the course of the studies.
None of the moderating variables that could
be tested represented modifiable constructs,
such as information, motivation, or behavioral
skills. If we are to understand and enhance
HIV-CT's effectiveness in reducing risk
behavior, we must be guided by theories of
behavior change and we must measure key
constructs.

A second limitation ofthe HIV-CT liter-
ature involves the absence of details about
counseling. Although the CDC provides

technical guidance for HIV test counseling,"
many counselors may disregard these guide-
lines,75 believing that risk reduction counsel-
ing is ineffective.76 If variations in counseling
technique are not documented, our ability to
evaluate the effects of HIV-CT is limited.
Failure to specifically defme the independent
variable threatens the validity of any study77
and in this case makes it difficult to determine
what components of HIV-CT are responsible
for behavior change. In the absence of details
about the counseling, what the current meta-
analysis provides is an evaluation of the
effects on risk behavior of the experience of
counseling and testing. However, an impor-
tant question remains unanswered: Do differ-
ent amounts and qualities of pretest and
posttest counseling result in differences in
risk reduction?A study ofa large randomized
controlled trial of HIV-CT among heterosex-
ual HIV-negative participants in urban STD
clinics, published while this article was in
press, begins to answer this question. The
CDC's Project RESPECT found that, com-
pared with standard HIV-CT procedures,
enhanced counseling consisting of either 2 or

4 interactive sessions resulted in increased
condom use and decreased STD infections.78

Conclusions

Five conclusions can be drawn from this

meta-analysis ofthe HIV-CT literature:

1. HIV-CT appears to provide an effec-
tive means ofsecondary prevention for HIV-
positive individuals. HIV-positive individuals
who underwent HIV-CT increased their safer-
sex behaviors and reduced their risk behav-
iors, thereby decreasing their likelihood of
infecting others or becoming reinfected with
HIV or other STDs. The significant variabil-
ity in study outcomes suggests that there is
much more to learn about the conditions
under which HIV-CT is effective in reducing
risk behavior and sustaining risk behavior
change among HIV-positive participants.

2. HIV-CT, at least as it was imple-
mented in the studies reviewed, does not

appear to be an effective intervention for the
primary prevention ofHIV infection. HIV-
negative individuals did not reduce their risk
behavior, relative to untested participants,
after HIV-CT. However, because inadequate
attention has been paid to the psychological
and social contexts of testing, the theoretical
grounding of counseling, and the type and
amount of counseling provided, a closer
examination of these factors may reveal that
HIV-CT is effective with HIV-negative indi-
viduals under some circumstances.

3. Theory-driven research is needed to
further explicate the determinants ofbehavior
change in HIV-CT Programmatic research is
needed to isolate the psychological deterni-
nants of behavior change associated with
HIV-CT and to develop and evaluate theory-
guided interventions. An appropriate concep-

tual framework for HIV-CT needs to take into
account the context of testing. For example,
HIV-CT may be obtained by couples at the
beginning of a monogamous sexual relation-
ship. Such individuals would not be expected
to increase their condom use and may in fact
increase their frequency of unprotected inter-
course. Studies that attempt to evaluate the
effectiveness of HIV-CT would benefit from
obtaining and reporting more specific infor-
mation about participants' relationship status,
reasons for seeking testing, and testing his-
tory.

4. Research is needed to examine the
effectiveness of specific counseling ap-

proaches. Research should examine the
effects of theory-based counseling with dif-
ferent contents, modes of delivery, and levels
of intensity. For example, the amount of
counseling provided with standard HIV-CT
(i.e., 5 to 10 minutes of pretest counseling
and 10 to 30 minutes of posttest counseling)
may not be sufficient to increase motivation
for behavior change in most individuals. In

contrast to other HIV-related behavioral inter-

ventions, the amount of counseling typically
provided in HIV-CT is inadequate to foster a

reduction in risk behavior.71 Future research
might also address the role of counseling in
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TABLE 3-Associations between Continuous Study Characteristics and Sexual
Behavior Effect Sizes in 27 Studies of HIV Counseling and Testing

Moderator and Study Outcome k p3a QEb

Seroprevalence of participants
Unprotected sex 15 .86* 60.09
Condom use 17 .04 43.85
No. of sexual partners 17 .02 78.21

Age of participants
Unprotected sex 14 .09 54.86
Condom use 12 .25* 30.82
No. of sexual partners 12 -.14 72.68

Sex of participants
Unprotected sex 16 -.14 68.55
Condom use 17 -.04 43.56
No. of sexual partners 17 .17 75.91

Attrition rate
Unprotected sex 11 -.01 28.03
Condom use 13 .05 36.71
No. of sexual partners 12 -.22 58.05

Length of follow-up
Unprotected sex 16 -.21 66.68
Condom use 17 -.01 43.94
No. of sexual partners 17 .53* 56.11

Note. k= number of effect sizes included in analysis; ,B = standardized regression weight;
QE= homogeneity statistic.

aAnalyses were controlled for HIV-serostatus group.
bAll significant at P<.01.
*P< .005.
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the context of new home testing and rapid
testing technologies.7982

5. HIV-CTshould be viewed as one part
ofan overall HIVprevention strategy that
also includes individual-, community-, and
policy-level interventions. Despite the wide-
spread use of HIV-CT, it should not be
regarded as the sole strategy for HIV preven-
tion. Rather, HIV-CT should be viewed as
one part of a comprehensive set of strategies,
drawing on programs that have been shown
to be effective for primary prevention.83
These strategies should target not only the
individual, as in interpersonal skills training
programs,84 but also communities85 and
social policies.86 It is only through integrated
efforts at these multiple levels that the HIV
epidemic will be addressed adequately. D
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